Introduction
* A key feature of the evolution of foreign direct investment (FDI) flows in recent years, has been the expansion of FDI in the service industries. According to UNCTAD (2003) , the service industries accounted for a massive 63% of world FDI flows in 2001. FDI stocks reflect the recent dominance of service sector flows, 55% of world FDI stocks in 1999 were in the service industries (UNCTAD, 2001) . Given the large and growing importance of service sector FDI, establishing the determinants of FDI flows in this sector can improve our understanding and predictions of the future pattern of total FDI flows. Even more importantly, information of this kind can help guide host country policies to attract FDI. In this study, we use industry level data to estimate the determinants of FDI in the service sector as a whole, and in the major service industries.
As an illustration of recent trends, figure 1 provides a decomposition of total FDI flows, into shares attributable to the primary, secondary and tertiary industries over the period [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] . While the secondary and tertiary industries accounted for comparable shares of total FDI in the late 1980s, the figure reveals that the service industries have increased their share markedly since then. The spike in tertiary FDI in 1999-2000 is perhaps a bit exaggerated, reflecting extensive mergers and acquisitions activity in this sector, but nevertheless the trend is clear. Service sector FDI has grown more important in total FDI flows, manufacturing FDI less so. The primary sector only contributed 3-11 per cent of total FDI in the period graphed.
Most empirical studies of FDI determinants have used data on FDI flows aggregated across industries (see e.g. Noorbahksh et al, 2001 , for a review). There is, however, reason to believe that the determinants of service sector FDI might differ from those of FDI in aggregate.
Though international trade in services is on the rise, the fact remains that many services are non-tradable or costly to trade. And for a sector whose products to a large extent cannot be subjected to cross-border trade, the trade openness of a host country can be expected to have less of an impact on FDI inflows in that sector. Moreover, tapping the demand for services in a host country requires a physical presence when services are difficult to trade, which implies that FDI in services is likely to be market-seeking. The idea that domestic market size affects service sector FDI, whereas trade openness does not, is tested empirically in this study. * The authors thank Kjetil Bjorvatn, Arne Wiig, Leo A. Grünfeld, and Hildegunn Nordås for valuable input. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 Year
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There are also likely to be differences in locational determinants across individual service industries. Figure 2 maps the shares of total service sector FDI attributable to the four industries in which FDI flows are the heaviest; finance; business activities (including real estate, rentals, computer and related activities, and research and development); transport (which includes post and telecommunications); and trade. For the 1986-2001 period, these four industries have contributed 86% of total service sector FDI flows. The three largest of the service industries in terms of FDI (fina nce, business, and transport) are commonly referred to as producer services (Nordås, 2001) . Given a global trend towards a vertical disintegration of production (Feenstra (1998) and Hummels et al (1998) ), producer services are essential in binding the chain of production together. It is thus plausible that there is a positive relationship between manufacturing FDI in a country, and FDI in producers services, whereas there is less of a rationale for such a link to other service industries. Our data set includes both FDI in manufacturing and in the four largest service industries, allowing us to test this hypothesis. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 Year % of service sector FDI Finance Business Transport Trade
The study is structured as follows. As the review of past empirical studies in section 2
demonstrates, econometric studies of FDI flows in services are sparse, with the exception of financial services. We therefore conduct an econometric analysis of determinants in the service sector as a whole and in the four major service industries. Section 3 presents the data set used, which has observations from 57 countries for the period 1989-2000, and discusses the explanatory variables included. The results of our analysis are presented in section 4.
Section 5 provides concluding remarks.
Past studies of service sector FDI
The econometric evidence on service sector FDI flows is extremely limited. With the notable exception of financial services, there do not appear to be any recent econometric studies of service sector FDI published in the major economic journals. To be fair, there are a few noneconometric empirical studies, for instance Kind and Strandenes (2002) on the maritime sector. The relationships suggested by these studies have yet, however, to be subjected to rigorous econometric testing.
The econometric studies of FDI in financial services, differ substantially in scope and design. Yamori (1998 ) Yamori (1998 The results of the three studies show that the implications drawn from the non-tradability of services, are to some extent supported by empirical data from the finance sector. Both Yamori (1998) and Moshiran (1997) find market size to be positively associated with finance FDI, using GNP per capita and wealth as proxies for market size. 1 Miller and Parkhe (1998) The impact of several other variables on FDI in finance is also tested. Moshiran (1997) finds exchange rates significant, according to his results a host country currency appreciation increases FDI in the insurance industry. This result is contrary to that typically found for manufacturing industries (Campa et al (1998) , McCorriston and Sheldon (1998) , Gopinath et al (1999) , Kogut and Chang (1996) ). Yamori (1998) service sectors, and in services as a whole. We are thus able to evaluate whether the above results for the finance sector hold, whether they can be generalized to services in general, and whether there are important differences in FDI determinants across service industries, and between producer services and other services in particular.
Data and variables included
The data panel consists of observations from 57 countries for the period 1989-2000. The 57
countries include developed economies, transition economies, and developing countries (see appendix 1). Table 2 presents the dependent and independent variables used, and the corresponding sources of data (see appendix 2 for summary statistics). (Kolstad and Villanger, 2004b) . A common alternative is to divide FDI flows by GDP. Harms (2002) argues that adjusting for population size is a preferable strategy, since many of the independent variables typically included in FDI studies can be expected to influence GDP.
Consistent with the preceding discussion, we include independent variables that reflect host country market size, trade openness, and foreign direct investment in other sectors. As a measure of market size, we use GDP/capita. One can argue that GDP/capita is more a measure of how developed a market is, than of market size. Though this argument has merit, to stay consistent with the terminology of previous studies of FDI, we refer to it as a measure of market size. In studies of aggregate FDI, GDP/capita proves a highly robust determinant,
Chakrabarti (2001) finds that it is the only variable to pass a robustness test based on the extreme-bounds analysis (EBA) principles of Leamer (1983) . Apart from the results from the financial sector, there are also sound analytical arguments that FDI in services might be correlated with GDP/capita, since a greater proportion of income is spent on services when per capita income increases.
As a proxy for trade openness, we use the sum of imports and exports as a percentage of GDP. This is the standard measure of openness in the FDI literature, and Chakrabarti (2001) finds that though it does not pass the EBA test, it is the variable most likely to be correlated with aggregate FDI besides market size. A number of other studies of aggregate FDI flows also find this variable significant, such as Singh and Jun (1995) , Noorbakhsh et al (2001) , Asiedu (2002) , Kolstad and Villanger (2004a) . The measure of trade openness adopted deviates from those used by the stud ies of finance FDI, though, which makes the results less directly comparable.
To assess whether there is a relationship between FDI in other sectors, and FDI in the service industries, we include FDI in manufacturing (in per capita terms) as an independent variable. by one of the studies of finance FDI, the use of manufacturing FDI has the following motivation. The literature on vertical disintegration of production processes, commonly refers to a fragmentation taking place in the manufacturing industries. And since the term producer services refers to services that are intermediate goods in these production processes, FDI in manufacturing is the relevant variable to consider when assessing whether FDI in producer services is indeed governed by determinants different from those of other service industries.
Though the question of causality is a difficult one, using manufacturing FDI as an explanatory variable for service FDI, might provide evidence on the progression of the agglomeration process identified by studies showing that aggregate FDI is positively related to lagged FDI (Singh and Jun (1995) , Lipsey (1999) , Cheng and Kwan (2000) , Noorbakhsh et al (2001) and Urata and Kawai (2001)).
In addition to these explanatory variables, we also include a number of other variables deemed important by studies of aggregate FDI or of FDI in the finance industry. While GDP growth is more often than not found to be insignificant in studies of aggregate FDI flows (Kolstad and Tøndel, 2002) , we include it since it might matter for FDI in financial services.
Macroeconomic stability, as measured by inflation, is found not to matter for FDI flows in most aggregate studies (Noorbakhsh et al (2001) , Asiedu (2002) , Urata and Kawai (2001) , and Harms (2002)). There are a few exceptions though (Harms and Ursprung (2002) , Kolstad and Villanger (2004b) ), so we include the variable here.
Finally, we include a set of variables capturing socio-political conditions in host countries.
The first of these is the political risk rating of the International Country Risk Guide (ICRG), which is a composite index of a range of different socio-political characteristics. 5 The basic idea behind including a variable like this is that investors gauge the socio-political environment of a country to determine the risks and/or costs of doing business. To the extent that these commercially available indices are used by investors, their correlation to FDI should be strong. Several studies have found a relationship between aggregate FDI flows and composite socio-political indices. Globerman and Shapiro (2002) find a positive association between aggregate FDI and a governance index derived from Kaufmann et al (1999a,b) , Harms (2002) and Biswas (2002) The basic idea of using composite socio-political indices is that disaggregate indices might be fraught with measurement errors, which even out in their aggregation. Though the validity of such an argument certainly depends on the structure of measurement errors, an additional argument for using composite indices is that disaggregate indices exhibit little variation within countries over time, making their inclusion in fixed effects estimation problematic.
However, a major drawback of composite indices, is that they contain too many elements to provide useful policy implications. If improved governance increases foreign investment, which particular feature of governance do yo u improve to effectively attract investors?
We attempt to strike a balance between getting useful policy implications, and avoiding measurement error and insufficient variation, by combining the constituent indices of the ICRG political risk index, into more disaggregate indices reflecting more distinct sociopolitical characteristics. Our index of institutional quality is an aggregate of the ICRG indices of socio-economic conditions, government stability, corruption, law and order, and bureaucratic quality, where we have taken the ICRG weights as given. The studies of Oliva and Rivera-Batiz (2002), Wei (2000) and Habib and Zurawicki (2002) suggest that different aspects of institutional quality matter for aggregate FDI.
Similarly, we compute an index of stability from the ICRG indices of internal conflict, external conflict, religious tensions, and ethnic tensions. Aspects of stability have a significant association with aggregate FDI in the studies of Tuman and Emmert (1999) and Kolstad and Tøndel (2002) . Finally, we include the ICRG index of democratic accountability as an explanatory variable, since a link between democracy and FDI has been drawn by several studies of aggregate FDI (Harms and Ursprung (2002) and Kolstad and Villanger (2004b) ).
As discussed above, the use of an individual index with little variation causes estimation problems, which our results on this variable will confirm. Note that on all the socio-political indices, a higher score implies improved conditions (i.e. less risk, better institutions, more stability, or more accountability), so we expect a positive coefficient for these indices.
A range of potentially important determinants of FDI flows are not included here, for a variety of reasons. The human capital and infrastructure variables available to us restrict our sample too much to be included. Since our FDI data only measures flows to host countries, and does not indicate which home countries the flows originate in, it is difficult to incorporate explanatory variables that are relational by nature, such as exchange rates and cultural and geographical distance. For variables such as wages, rates of return, and taxes, it is difficult to find relevant data.
Results
Our estimated equations contain one to seven explanatory variables, including a time trend.
We do not include more than one socio-political variable at a time, due to their correlation. To test the robustness of initial results, we run regressions featuring all permutations of the explanatory variables. We use fixed effects estimation with country specific fixed effects, to explain within-country variation in service FDI. The results do not differ much if we use random effects estimation, or simple OLS, however. Below, the major results of our analysis are reviewed. Section 4.1 examines determinants of FDI flows in the service sector as a whole. Section 4.2 through 4.5 review the results for each of the four major service industries;
finance, business activities, transport, and trade.
Determinants of FDI flows in the tertiary industries
The major results when FDI flows in the service sector are used as the dependent variable, are shown in We also tested whether the results obtained were sensitive to small changes in the country sample. FDI in the secondary sector proved insensitive to all exclusions of individual countries from the sample. GDP/capita becomes insignificant if Colombia is excluded from the sample. The democracy variable becomes insignificant when India, Paraguay or Tunisia are excluded from the sample. And institutional quality proves sensitive to the exclusion of a range of countries. FDI in the secondary sector is thus the only variable whose significance is not driven by the observations from any single country.
Including between country effects, by using OLS or random effects estimation, reinforces the impressions from the preceding robustness tests. GDP/capita and FDI in the secondary sector both stay significant in these estimations, whereas democracy and institutional quality do not.
Attempts to use lagged values of the variables, in order to say something about causality, do however paint a different picture. The one-through four-year lags of GDP and FDI in the secondary sector are all insignificant when replacing their current values in the specifications of table 3, while one-and two-year lags of democracy, and one-through three-year lags of institutional quality are significant.
Summing up, our estimations provide a strong case for the idea that FDI in services is related to FDI in manufacturing. The following sections provide evidence on whether this relationship can be traced to the producer services (finance, business, and transport).
Moreover, our results largely confirm the hypothesis that FDI in services is conducted to access domestic markets, rather than serving as an export platform, as established by the significance of GDP/capita and the insignificance of the trade variable. Though we do find some evidence of a relationship between democracy and institutional quality and FDI in services, it is not very robust to changes in the specification, sample or methodology.
Determinants of FDI in the financial industry
For FDI in the financial industry, the main results are summarized in table 4, which explores the same combinations of explanatory variables as table 3. The number of countries for which we have observations on FDI in finance is smaller than the sample for which FDI in services is available, and our explanatory variables explain much less of the variation in finance FDI than in services FDI. The variables that have a significant association with finance FDI, are GDP/capita and FDI in the secondary industries. Variables such as growth, trade, inflation, and all socio-political variables are insignificant.
The association between FDI in the secondary industries and FDI in finance remains significant in all possible combinations with the other explanatory variables. Secondary FDI is also insensitive to exclusions of individual countries from the sample. Furthermore, including between country effects through OLS and random effects estimations, also yields significant results for this variable. Using lagged values, we find that the one-year lag of secondary FDI is significant when substituting it for the current value in the column 1 specification of table 4.
To the extent that this suggests a causal relationship, the lead time from manufacturing investment to finance investment appears short. The relationship of GDP/capita and finance FDI is a less robust one. As table 4 reveals, the significance of the variable depends on the socio-political variable included. Moreover, in specifications 2, 3 and 4 of table 4, GDP/capita becomes insignificant if Colombia or Paraguay are dropped from the sample. Since excluding Colombia produced a similar result for FDI in services as a whole, there is possibly a connection here. However, in random effects and OLS estimations, GDP/capita is significant in all four specifications of table 4. We also find evidence of a significant relationship between the three-year lag of GDP/capita and FDI in finance.
Foreign direct investment in finance, thus seems to be most robustly linked to FDI in manufacturing. This is consistent with the fact that finance is counted as one of the producer services, and with previous studies of finance FDI. Though GDP/capita is less robustly associated with FDI in finance, our results do not entirely negate those of previous studies of finance FDI, where different measures of market size are found significant. Foreign investors in the financial industry do, however, appear indifferent to other host country characteristics such as trade and socio-political conditions.
Determinants of FDI in the business industry
Of the four individual industries analyzed here, the business industry is the one for which the fewest observations of FDI flows are available, and the one for which the explanatory power of our independent variables is the poorest. It is also difficult to find robust relationships between our independent variables and business FDI, in our data. Table 5 recounts the results from an initial specification. Contrary to the specifications of previous tables, the specifications in table 5 do not include the time trend variable. There appears to be some sort of complicated relationship between the time trend and the other independent variables, and estimations that include the time trend attach more importance to variables that are less robust, and less importance to variables more robust.
In fact, none of the explanatory variables are significant in all possible combinations with other variables. In terms of robus tness, as measured by the percentage of combinations in which a variable is significant, the variables rank as follows. Institutional quality is significant in all combinations, except some that include the time trend. GDP/capita is significant in all comb inations, except those that include the time trend. Stability is significant (and with a sign opposite of the expected), only in combination with GDP/capita or the time trend. Growth is significant in combinations with the time trend, and in a small set of other combinations.
Trade is significant only when combined with the time trend, inflation only when combined with the time trend and growth, and FDI in manufacturing only when combined with trade and year. Performing auxiliary regressions on the variables involves, we have tested whether these results might be due to multicollinearity, but this does not seem to be the case.
Since only institutional quality and GDP/capita are significant in more than half of all possible combinations, we limit further ana lysis to these variables. Using specification 3 in table 5, we find that the significance of GDP/capita is insensitive to the exclusion of individual countries from the sample. Institutional quality is, however, sensitive to the exclusion of Thailand and the US. Including between country effects provides mixed results, while random effects estimation deems both GDP/capita and institutional quality significant, only GDP/capita is significant in the OLS estimation. One-through three-year lags of GDP/capita a re significant, whereas the one-year lag of institutional quality proved significant. It is hard to draw firm conclusions based on these results. If any of the explanatory variables included here do have an effect on business FDI, GDP/capita and institutional quality seem the most likely candidates. The fact that FDI in manufacturing does not appear to affect business FDI, is noteworthy since the business industry is one of the producer service industries. In general, the lack of firm results on this sector might have several explanations.
The group of countries for which we have data is smaller than in the other industries, and the sample might not be as representative. Moreover, the business industry might consist of a more mixed set of sub-industries than the other industries studied here, making it hard to identify determinants that matter across sub-industries.
Determinants of FDI in the transport industry
The main results obtained when using FDI in the transport industry as the dependent variable, are captured by table 6. GDP/capita, FDI in the secondary industries, and institutional quality are all significantly related to FDI in transport. Though growth is significant in one specification, it is not robust to changes in the political variable used, nor to other combinations of the explanatory variables. As it turns out, GDP/capita, FDI in the secondary industries, and institutional quality are significant in all combinations of the explanatory variables. However, while secondary FDI and institutional quality both stay significant upon the exclusion of individual countries from the sample, the significance of GDP/capita hinges on the inclusion of Costa Rica in the country sample. The aforementioned three variables are all significant in estimations that include between-country effects (OLS and random effects).
Using lagged values of the three variables, the one-year lag of GDP/capita is significant when replacing the current value in column 3 of table 6. For FDI in the secondary sector, the threeand four-year l ags are significant. If this reflects a causal relationship, the lead time from manufacturing to transport investment appears greater than the lead time to financial FDI. For the institutional quality variable, the two-and three-year lags are significant.
As in the finance industry, FDI in manufacturing and GDP/capita are significant for FDI in the transport industry. The fact that FDI in the secondary sector has a robust association to transport FDI, is consistent with the fact that transport is attributed to the producer services. It is difficult to ascertain why institutional quality seems to matter more for FDI in t ransport than in other services. One reason could be that this industry interacts with public institutions more frequently than others. Ano ther could be that substantial irreversible investment is required in industries like telecommunications, making a predictable regulatory environment essential. To the extent that the result is due to the telecommunications industry, it is also possible that countries with a better institutional environment have gone further in liberalizing this industry. 
Determinants of FDI in the trade industry
As displayed in table 7, there are essentially two variables tha t are associated with FDI in the trade industry. Increases in GDP/capita and in democratic accountability are both related to increases in trade FDI. These relationships are both robust to changes in the specification, and to the exclusion of individual countries from the sample. Moreover, both variables are significant when between-country effects are included through OLS and random effects estimation. Replacing current values with lagged values in equation 2 of table 7, reveals that none of the GDP/capita lags are significant, whereas the one-and two-year lags of democracy are significant. Consistent with the fact that the trade industry is not included in the producer services, the result that FDI in manufacturing does not affect FDI in the trade industry makes sense. It seems that FDI in the trade industry caters to a domestic market, rather than a globally disintegrated manufacturing sector. Though the democracy variable proves robust to the analyses summarized above, there is little or no variatio n in this variable for many of the countries in the sample. And further estimations reveal that the simultaneous exclusion of India and the Republic or Korea from the sample, leaves democracy insignificant. It is thus entirely possible that the correlation between democracy and FDI in trade, reflects some process of liberalization, for instance of FDI regulations, which has run parallel to democratization in certain influential countries.
Concluding remarks
The service sector is dominant in world foreign direct investment flows. This study shows that FDI in the service sector is market seeking, and unaffected by the trade openness of host countries. The significance of the domestic market, and the insignificance of trade, are evident from the analysis of aggregate service sector FDI, and by and large reaffirmed by the analyses of the four major service industries. There are, however, also important differences in the determinants of FDI flows in different service industries. Consistent with the idea that producer services bind together a globally disintegrated chain of production, FDI in manufacturing is a robust determinant of FDI in certain producer services (finance and transport) but insignificant for FDI in other types of service industries such as trade. The use of lagged variables suggests that the producer services respond with different lags to FDI in manufacturing, the finance industry being quicker to respond than the transport industry.
Finally, though composite political risk does not affect FDI in services, we find FDI in the transport sector to be highly correlated with a disaggregate index of institutional quality, which might be attributable to the influence of the telecommunications industry.
Given the large and growing role of services FDI in total FDI flows, eliciting the host country determinants thereof paves the way for efficient and proactive host country FDI policies. In particular, several theoretical contributions have stressed the potential gains from trade in producer services, in terms of increased productivity (Markusen (1989) and Hodge and Nordås (2001) ). Where trade is unfeasible, FDI can have similar effects. Our results indicate that a producer services sector broad in variety depends on a foreign manufacturing presence, and a large domestic market, but also on aspects of the institutional environment in the host economy. 
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